An increasing number of breakdown cases are reported in relatively earlier stages of the inverter-fed motor life. The author has suspected that partial discharge erosion is the primary cause in the mechanism of an inverter-surge-induced breakdown. Generally partial discharge resistance can be improved by using inorganic material but this will also weaken mechanical strength.
Inverter Surge Resistant Enameled Wire based on Nano-composite Material
An increasing number of breakdown cases are reported in relatively earlier stages of the inverter-fed motor life. The author has suspected that partial discharge erosion is the primary cause in the mechanism of an inverter-surge-induced breakdown. Generally partial discharge resistance can be improved by using inorganic material but this will also weaken mechanical strength.
The newly developed innovative organic/inorganic nano-composite technology (sol solution mixing method) showed excellent inverter surge resistance and mechanical property.
We have succeeded in development of polyester-imide/silica nano-composite (NC-EI) and polyamide-imide/silica nano-composite (NC-AI) insulation materials. The voltage endurance of inverter surge resistant enameled wires based on these two materials with 10 kHz sine waves are shown in Figs. 1 and 2. With regard to the voltage endurance at low voltage, these wires showed life more than 1,000 times longer than that of general wires. Moreover inverter surge resistant enameled wire based on NC-AI have excellent voltage endurance at high temperatures.
Super Heat Resistant Enameled Wire based on Nano-composite Material
Continuous demand for enhancement of reliability has necessitated the development of highly heat resistant enameled wire.
We have succeeded in the development of polyimide/silica nanocomposite (NC-PI) insulation material. The NC-PI material applies sol-gel (In-Situ) method, it is formed by mixing water and tetraethoxysilane with polyamic acid NMP solution, as polyimide precursor. Figure 3 shows the thermal endurance of super heat resistant enameled wire, which used NC-PI insulation material and nickelpalated copper conducting material. This wire showed 280
• C of thermal index after 20000 hours test. We have succeeded in development of two type nano-composite enameled wires in 2000. One is the inverter surge resistant enameled wire using polyester-imide/silica nano-composite material prepared by original sol solution mixture method, and the other is the super heat resistant enameled wire using polyimide/silica nano-composite material made by sol-gel method.
This report is mainly introduced in properties of the two type nano-composite products, and newly developed polyamide-imide/silica nano-composite inverter surge resistant enameled wire. 1 Table 1 . Properties of inverter surge resistant enameled wire (0.9 mm Dia.). 2 Table 2 . General properties of super heat resistant wire. 
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